Immersion Freezing of Clay Minerals and
Bacterial Ice Nuclei particles (A). We observe the immersion mode ice nucleation activity, inferred by the INAS density, of clay minerals to be strongly dependent on the temperature. For instance, INAS density increases with decreasing temperature as previously described in the literature [e.g., 1, 2] . We also observe that the immersion mode nucleation of our dust samples is equally active as desert dust samples and even comparable to the deposition mode of Snomax ® . Among our clay dust samples, kaolinite from Fluka is the most efficient immersion ice nuclei in the temperature range of -20 ÛC to -28 ÛC.
An explanation of its ability to be more ice active compared to other clay minerals is given. 
SNOMAX SUSPENSION
Snomax ® (Johnson Controls Inc., Milwaukee, USA) is a commercially available product mainly composed of freeze-dried P. syringae bacteria and often used to induce artificial snow formation in ski resorts. As in previous studies, the particles generated from Snomax ® solution/suspension (hereafter denoted as Snomax particles) trigger heterogeneous freezing in a narrow temperature range of -7 to -10 ÛC, and associated the immersion mode ice nucleation efficiency of Snomax particles is well characterized [e.g., 4, 5, 6] . Even less studied to date is the freezing behavior of sizesegregated Snomax particles and its influence on overall freezing processes, including deposition, immersion, and contact mode. Given such a burden, for the first time, we conduct AIDA experiments with quasi-monodisperse Snomax particles for both deposition and immersion mode freezing. Results for the various expansions are plotted in FIGURE 2. The results indicate that while deposition mode ice nucleation of Snomax particles is nearly independent of size, immersion mode nucleation exhibits a strong size dependency (i.e., the larger surface carries more ice active protein complexes), suggesting a need for nucleation mode specific parameterization of size dependency. 
HEMATITE AND THE EEFECT OF SURFACE MILLING
The influence of surface modification of hematite on the ice nucleation efficiency and freezing mode has been diagnosed as a function of degree of milling and AIDA temperature (<-30 ÛC). Milled hematite is generated by mechanically milling 800 nm diameter cubic hematite with 100 ȝm diameter bronze beads for more than 6 hours (FIGURE 3) . An isometric experiment is conducted on un-milled cubic hematite subset. We observe two trends as expansion conditions are varied. First, as opposed to the speculation in Möhler et al. [7] , the surface modification does not substantially enhance the overall ability of ice nucleation, inferred by the INAS density. Second, early deposition mode ice nucleation before the spontaneous formation of droplets is routinely observed for the milled subset. Thus, the important conclusion is that the surface milling may alter nucleation mode, presumably bolstering size independent freezing. Conclusions from AIDA experiments are still ambiguous, and complementary analysis with an Electro-Dynamic Balance is briefly discussed. 
